We describe a "high-performance" liquid-chromatographic method for determining 3-methoxy-4-hydroxyphenylethylene glycol (MHPG) in human urine. MHPG is separated on a reversed-phase column with isocratic elution, oxidized with sodium metapenodate, and its absorbance measured at 365 nm. This method shows higher specificity, less interference for MHPG than methods involving electrochemical or fluorescence detection. Post-column denvatization of MHPG with penodate yields vanillin. The detection limit (twice the signalto-noise ratio) in urine samples was 0.08 mg/L. Mean analytical recovery was 72%. Within-assay and day-to-day CVs were 2.9% and 6.5%, respectively. Reference intervals for MHPG in 24-h urine from apparently healthy subjects were 0.85-3.24 mg/day for men and 0.63-2.20 mg/day for women. In terms of creatinine excretion, the respective reference intervals were 0.55- 
Materials and Methods Apparatus
The HPLC system consisted of a Model 635A liquid chromatograph (Hitachi,Ltd.,Tokyo, Japan), a Model 638-08 auto sampler (Hitachi, Ltd.), a pump for carrying sodium 
Standards
We prepared a 500 mg/L stock standard solutionby dissolving 6.17 mg of Mln'a piperazinesalt in 10 mL of aqueous 0.35 mol/L aceticacid, which was bubbled with nitrogen gas for 30 min.
To prepare the 10 mgfL working standard solution, we diluted the stock standard solution 50-fold with the acetic acid solution, which was bubbled with nitrogen gas for 30 nun.
The standards were stable for at least three months when storedat4#{176}C.
UrineSamples
Pooled normal human urine was used to optimize the assay conditions. To establish the reference interval, we used 24-h urine samples from 89 normal healthy subjects:
46 men (age 21 to 50 years, average 32.3) and 43 women (age 18 to 48 years, average 23.7). These urine samples were stored at -20 #{176}C until analysis (they were stable at -20 #{176}C for at least three months).
Hydrolyze, for 24 h at 37 #{176}C, 2 mL of urine in a 25-mi glass-stoppered centrifuge tube containing 0.5 mL of acetate buffer and 50 pL (100 U) of 13-glucuronidase.
Add 1 g of sodium chlorideand 10 mL of ethyl acetate to the tube, 
Results
Identification of the Post-Column Reaction Product mi was separated on a reversed-phase column with isocratic elution and was detected by virtue of the conversion of MHPG to vanillin (reaction 1), followed by measurement at 365 nm. showed relatively good sensitivity, but they indicated considerably less specificity for MHPG because of the appearance of various unknown peaks. Acceptable sensitivity for measuring MHPG in urine was obtained by using a post-column reaction detector. This detector was also specific with respectto MHPG, with no peaks around itspeak.
Analytical Variables
Interference. Under these chromatographic conditions,
MHPG (retention time 9.7 mm) was separable from the compounds known to be converted to vanillin with perio- ranging from 1.6 to 25.0 mgfL, were added to pooled human urine, and the samples were analyzed. The mean overall analytical recovery of Mm'G was 72%. Linearity was determined by plotting the data from the recovery experiments, and the standard curve was found to be linear up to 25.0 mg/L (r = 0.9996).
Sensitivity. The detection limit(twice the signal-to-noise ratio) for was 0.08 mg/L for urine. We maintained the post-column reaction at 60 #{176}C for 24 s by using a 3-m heating coil. Under these conditions, oxidation of MHPG was complete, so that sensitivity was maximum.
Precision. Within-assay precision was estimated by analyzing 15 samples of a pooled urine specimen. The withinassay CV was 2.94% (mean concentration 1.33 mg/L). Over a 90-day period, we determined MHPG concentrations in eight samples of a pooled specimen that was stored at -20 #{176}C. The day-to-day CV was 6.45% (mean 1.35 mg/L).
Reference Interval
Urine samples from 89 apparently healthy subjects were analyzed for ?v11sr, to compare the reference interval with those reported by others (Table 1) . When the reference interval was expressed as mg per day, men showed significantly higher values than women (P <0.01 by Student's ttest), but there was no significant sex-related difference in the values expressed as milligrams per gram of urinary creatimne (P >0.05).
Discussion
Under the present liquid-chromatographic conditions, urinary creatinine values for men are known to be significantly higher than those for women. We believethat our method with the post-column reaction has several advantages over the previous methods for determining urinary r&iw and should be useful for clinical studies.
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